I . I N T R O D U C T I O N
use cointegration to analyse the prices of agricultural commodity futures contracts traded on the Chicago Board of Trade (CBOT). They ® nd a long-run relationship among US grown corn, wheat, oat, soybean, soybean meal and soybean oil futures prices and assert that this empirical ® nding is consistent with two alternative hypotheses. The ® rst is that common economic fundamentals cause long-run comovements as a result of commodity substitutability or complementarity. Comovement is also fostered by similar US Government farm and regulation programmes and, as Stevens (1991) and others point out, by weather and general climatological factors. The second is the excess comovement hypothesis (ECMH) of Pindyck and Rotemberg (1990) , who provide evidence that the raw prices of several unrelated commodities, such as wheat, cotton, copper, gold, crude oil, lumber and cocoa, tend to move together. They argue that this price comovement may be partially the result of the presence of herding in the ® nancial markets (i.e. traders being bullish or bearish on all commodities for no apparent reason) and dub this behaviour excess comovement because it may exist in addition to the comovement attributed to common fundamentals.
The purpose of this letter is to examine which of these two hypotheses better explains the often observed long-run interdependency of agricultural commodity futures. This task is accomplished by investigating the dynamic linkages among the prices of corn, redbean, soybean and sugar futures traded on the Tokyo Grain Exchange (TGE). Unlike the CBOT, the underlying cash crops of the TGE contracts are produced in a number of countries and under diOE erent weather conditions. The spatial disperson of the growing regions of these cash crops makes it possible to use cointegration tests to distinguish between the viability of the common fundamentals hypothesis and the ECMH.
I I . D A T A S E T
The data used in this study are provided by the TGE and consist of daily closing TGE prices for corn (US No. 3 yellow), redbean (Japanese No. 2 Azuki from Hokkadio), soybean (US silo-stored nonscreened produced in Indiana, Michigan and Ohio) and sugar (raw centrifugul 96% polarized cane grown in Austrialia, Brazil, Cuba, Fiji, Philippines, South Africa, Taiwan and Thailand) futures contracts. For each commodity there are at least six contracts per year. The period covers the beginning of July 1993 to the end of March 1998, yielding 1121 end-of-day observations with none missing. TGE futures contracts are traded using the Itayose-hoh, a single ® xed price auction conducted for each contract month per trading session. Information on the trading system of the TGE and how it eOE ects price discovery can be found in Webb (1991) and Booth and Ciner (1997) . An important aspect of the Itayose-hoh is that the auctions for the various contracts are conducted by order of contract expiration, with the nearest contract being auctioned ® rst. Thus, the prices of the most distant contracts are used because unlike the US futures contracts, these TGE contracts are typically the most active. This phenomenon is likely the result of the auction order.
I I I . M E T H O D O F A N A LY S I S
Johansen's (1991) full information maximum likelihood cointegration analysis is used to test for long-run comovement. He develops two likelihood ratios to test for the number of cointegration vectors in an unrestricted vector autoregression (VAR) model. The maximal eigenvalue tests the null hypothesis r cointegrating vectors against the alternative of r ‡ 1 cointegration vectors. The trace tests the null hypothesis that at most r cointegration vectors, with more than r vectors being the alternative hypothesis. Neither test has a standard asymptotic distribution but Monte Carlo simulations based critical values exist. Gonzalo (1994) shows that the ® nite sample properties of Johansen's method are consistent with asymptotic results even when the errors are non-Gaussian and the dynamics are unknown.
I V . H Y P O T H E S E S
The ECMH is concerned with possible price comovements in excess of those associated with shared fundamentals. Thus, by themselves cointegration tests are not able to distinguish between the ECMH and the common fundamentals explanation of commodity price comovement. This di culty is resolved, however, if the underlying cash crop prices being analysed are not fundamentally related. If this is the case, the cointegration of commodity prices is consistent with the ECMH and its absence is consistent with the common fundamentals hypotheses . Note that if the cash prices are fundamentally related, cointegration should obtain whether or not there is excess comovement that may relate to herding.
In particular, since corn, redbeans, soybeans and sugar are not all produced in one region/country, they are not subject to the same government farm program and/or weather eOE ects. Moreover, although corn, soybeans and redbeans may be substitutes /complements for each other, there are no such relationships with sugar to any of the other commodities. Hence, compared to the CBOT commodities, the TGE commodities are much less in¯uenced by common fundamentals. If fundamentals explain the comovement of agricultural commodity, the null hypothesis of independent price movements should not be rejected using the TGE data. If, however, the herding behaviour explanation holds, TGE prices should exhibit a long-run relationship.
Similarly, two hypotheses regarding the bivariate price relationships may be made. First, if fundamentals cause the prices of agricultural commodities move together, a longrun relationship is expected to exist between soybeans and corn. Both of these commodities are produced in very similar regions of the US; they are substitutes for each other; and their productions are aOE ected by the same US Government farm programmes. Second, if responses to common fundamentals cause long-run comovements, price interdependency should not be detected between sugar and any of the other contracts. This is because sugar is produced under very diOE erent weather conditions and it is not a substitute/complement for/to any of the other crops.
The expected relationship between the prices of redbeans and corn (soybeans) is ambiguous, however. Redbeans may be considered a substitute for corn (soybeans), which supports long-run comovement. However, redbeans and corn (soybeans) are from diOE erent countries, grown under diOE erent government farm programmes, and not produced under exactly similar weather conditions, which suggests that diOE erent fundamental s may aOE ect the supply and demand of redbeans and corn (soybeans).
V . E M P I R I C A L F I N D I N G S
Augmented Dickey± Fuller (ADF) unit root tests, which are not reported, indicate that in every case the futures price contains a unit root. The trace and maximal eigenvalue values for multivariate cointegration are reported in Table 1 , Panel A. Both tests indicate that null hypothesis of no cointegration cannot be rejected, indicating that TGE futures prices taken as a whole do not have a long-run relationship. This ® nding, which diOE ers from the CBOT results of Malliaris and Urrutia (1996) , implies that the traders are not simultaneously bearish or bullish on all the commodities. It is, however, consistent with the notion that economic factors cause long-run comovement of agricultural commodity prices.
The results of the bivariate cointegration analysis are reported in Table 1 , Panel B. The ® ndings are consistent with the implication from the multivariate analysis. The ® nding that only the prices of corn and soybeans contracts are cointegrated supports the notion that agricultural commodity futures have a long-run relationship only when there are common fundamentals . Is it possible that the cointegration between corn and soybeans is a result of herding behaviour among traders? In a strict sense, the answer is yes since the ECMH is not tested by ® rst de® ning a model that accounts for common economic fundamentals. However, the fact that cointegration is only observed between corn and soybeans, which share strong fundamental economic factors, leads to the conclusion that there is no evidence of herding trends among TGE market participants.
V I . C O N C L U S I O N
Cointegration tests indicate that the prices of four commodity futures traded on the TGE do not move together in the long run. This ® nding is in contrast to the CBOT ® ndings and implies that market participants do not become bearish and bullish on all contracts without plausible economic reason. Moreover, taken by themselves TGE corn and soybean prices are cointegrated. Since both of these commodities are grown in the US, this relationship is consistent with agricultural commodity futures' long-run co-movements being in response to common economic fundamentals and not herding behaviour attributed to traders. 
